Abstract SEVENTEEN old-growth forest and matched -s field soil profiles were examined for base-exchangeable hydrogen, calcium, and magnesium.
Larger quantities of exchangeable hydrogen, with few exceptions, were found in all profiles of woods soil than in those of field soil. No relation was found between reaction of the AI soil horizon and replaceable hydrogen in litter. In the A t soil horizon high acidity was closely associated with quantity of replaceable hydrogen, but soil reaction and quantity of replaceable calcium and magnesium were not associated.
Wide differences in quantity of replaceable hydrogen, calcium, and magnesium were found in all soil horizons. Litter ranged in content of replaceable hydrogen, calcium, and magnesium from 25.7 to 100.5, from 35.6 to 152.8, and from 4.4 to 33.2 M.E. per 100 grams, respectively. The AI forest soil horizon ranged likewise in hydrogen, calcium, and magnesium content from 3.1 to 17.9, from 4.8 to 41.6, and from 0.15 to 7.8 M.E. per 100 grams, respectively. Likewise, the range of hydrogen, calcium, and magnesium, respectively, in the A% forest soil horizon was from 3.5 to 11.8, from 1.6 to 16.4, and from 0.8 to 9.9, and in the BI forest soil horizon from 2.2 to 16.3, from 2.8 to 31.0, and from 0.8 to ii.8 M.E. per 100 grams.
Larger quantities of replaceable calcium and magnesium were found in the AI soil horizon of woods soil than in the A p (plowed horizon) of field soil, and smaller quantities of the same elements in the A 2 horizon of woods soil than in the A 2 horizon of field soil. The quantity of replaceable calcium and magnesium was greater in litter from oak, oak-hickory, elm-ash-maple, and mixed mesophytic forests than from beech-maple and mixed pine-hardwood forests.
Forest litter high in calcium and magnesium was found in forests on soil derived from lime-rich parent material. The calcium content of litter and of the A! soil horizon varied directly and their correlation was highly significant. The litter-Ai relation is a soil-plant residue effect.
High calcium content of litter and A! soil was closely related with occurrence of those tree species which thrive on moist sites. The conclusion is drawn that the over-all limiting factor in forest type distribution is moisture; bases having a secondary and rarely decisive influence.
Calcium exists in two types of combination in hardwood leaves -one soluble in neutral normal ammonium acetate, the other insoluble. The insoluble portion consists of a quantity relatively constant per unit weight of leaves, independent of species, and a quantity which varies according to tree species and calcium content of mineral soil.
The ratio of calcium and magnesium replaced by neutral normal ammonium acetate, exclusive of a constant quantity, to that replaced by N/5-nitric acid does not change when litter is incorporated in the mineral soil.
In the equilibrium old-growth hardwood forest the quantity of calcium drawn from mineral soil is exceedingly low, probably never more than 4 pounds per acre per year. The high calcium content of the AI soil horizori of certain hardwood forest types is a result of soil moisture conditions of the site which make growth of those forest types possible. Bases in soil of the AI horizon have an incidental and not causal relation to growth and occurrence of the species present.
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